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PROBLEM TO BE SOLVED: To provide new primer sets for detecting a nucleic acid marker derived from a chromosome of barley on a wheat 
background, and to provide a method for utilizing the same. 

SOLUTION: The new primer sets are obtained by originally designing primer sets for six nucleic markers positioned on a long arm of 1H chromosome 
of the barley and screening such primer sets as exhibiting difference (polymorphism) in amplification result between a case in which a genome DNA 
of the barley is used as a template and another case in which a genome DNA of the wheat is used as the template. Each of the obtained new primer 
sets comprising six sets is useful for deciding whether the 1 H chromosome of the barley is introduced into the wheat or not. Further, some of the 
primer sets are useful forjudging whether a hybrid progeny between the wheat and the barley has fertility or not. 
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(57) [gift] 

[hum **A*«fefe#s3ft©«wv-*-*. ^ a 

tAf©y^ADNA %H3SK: U fc*g£i r , sums* 
teffi* (^M) *SB6nS^7>f?-fe? 
- > £>* u fc„ c c -cf# b ftfc 6 ~o<D%rM7 

Ch6^7^7-fe? h©— gp«, aA^x^Afi 



1 

[8**31 1 ] TIB ( a ) b ( c ) ©{STftfr-ote^ 

^ns, ttA^oiH - * -- 

F„ 

( a ) I3?iJS^- 1 ^TiMd"^ 6ttS*y=f**U 

* * K <b > I2?iJ=§# 2 {c^ttaBBflfo 6 & ft * 'J =r 2 
fU*^F<bTflteSSnS^-Y-7-H2» F, 

( b ) 1B?iJ## 3 (c^f *»12^J^ 6 ta ft 4" U a" 5? £ U 
* ? F £ . I2?iJ#-^ 4 K/TsTlS*IB?iJ^ 5? 10 

( c ) ia?ij#-*t 5 {c^-rttL^yy** 6 & ft * u dt^i>u 

Fi, 6 K^Ti&SgB?iJ#> 6 & S # 'J =f * 

v k~vnmztiz>yu-?—izv f. 

[11*312] TIB (d) Ot^Sftft, t*Af©lHi 
IctiXDHftM?'? 4* v-iz ? F . 

( d ) mm^- 7 K7j*-r«3SE?»J#» & fc * * u =r* * u 
Ft, 8 tc^-r ttsenife 

i'U^Hi'CKSnS^-fV-ty F„ 20 
Hmm3 ] TIB (e) ICmZftZ, ^tA^lHi 

( e ) SB?iJ## 9 fc w-rttJHEW** *>tt:h*VziXtH> 

* *> f £ , @b?ij#-^ i o k js-rttasayij* 6 a ft * y =f 

[M#3K4] TfiB (f ) (c^tift, ^A^'OIH* 
/c#>©fr£I '7'^ ^ v -- -fe s» F „ 

( f ) mmn i i Ka^r aaa^u*» ew;^? 30 
ist? f*£, ie?*j#-s§ 1 2 K^r JsaaiHW* & a ** y 

3"*#utf?-F*£^#)&3ftfty-5^v--- fe F. 
[g||*«5 ] If&Vl &t,>L4©{i>W-l5&>— WtfB4g©y 

^ -r v-- -fe f tc j; y « m s n 5 , 3 A¥©wrttf*tH 

D 

[it*ii6 ] **A^ei^©4>&< ti>-~m<omx^ 

31 1 L 4©faft#>— ii«CiE$B©y-5 V-HZ S> F 4 

ffli»r*iMis(B*fTi», as^tA+-©i um&w&m 40 

SfefettSWasiJBa A ¥tc|QRtt:3j| A $ tit t> ft *5j6» 

[11*917 1 tf*A¥ifefe{*©4>&< ±fc-8B©J*A#i 
6 ft /c 3 A 6 M# U fc D N A ft £f M £ U . It* 
m2 m> U 4©fflft#>— JStCfBtt©:^ v- fe F 4 

K«?RWttiWiffl»3W»6ns*»53&»«: «fc 0 . ±133 A 

[if *il 8 ] M*il 1 Set,* U 4 ©{am*— WIBiS©:?" 50 
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2 

^•7--fe», Fft^x/c&y, 4-^-A+'^fe{*©^< 

£fe — ^©^A^i^kft^A^'&Cfcl^T, 
A+'© 1 H^fef*SIfE*^AStiT^S^5*^*te-r 
ftfc*©, ^fe^AOWSffl+f F. 
[ If *I 9 ] If *■! 2 0 4 ©Nft fr-iftKJE^© 7' 
5 A -? - Hz 7 F ft ^ A/T ft 0 , * :* A ¥?fcfe#:©4>& < 
£ 6 -aws£A S ti/c 3 A ^©?§tt© W*& ft TOEf -5 

®<Dmmmm*v f„ 

[#6BJ©»ifffl%i^HJ] 
[0 0 0 1 ] 

1 HJfefeftfiK) S*©S»v-*-ft v 3A 
[0 0 0 2 ] 

[^*©K.»j] 3A=¥£**A^£©Jira^ltt«. Wffl 

gaiety. 2f-^A^-«, 3A^©p D n a^mffl©3ie« 

[0 0 0 3 ] MS^!irCk&&^A=¥ - ©y./AW?S 

l^o Sifi©?F^-Ctt, Kunzel6^\ V-^^a 

^ -b i7 ^> 3 > L * * A ^fSM^fef* £ 
S T S (sequence tagged site) 7'^ A V- £ ftffll^-5 P 
CR (polymerase chain reaction) tCicy, IgriXFran 
ka©R F L P (restriction fragment length polymorph 
i sm)Hi!EI temm ^11? - * - ©t»$Sft lfci=r L- ^IIBJffi 
jte^tfll ftfPfiS; L T t> ft (Ceneti cs , 1S4 : p397-412 ,200 
0). 

[0 0 0 4] tfahA'FftfettLhtetftB-^W 

^ig^fef*±ic*>ftjte^©v ^ h->^cw 

ffl-Cftft D ttAf^I£tIiltil,^3 
A+-© n n B «^({:*j^T. Wfflitf£T-«A©^SftfiJS 
T ft 1 ^ fe f ijffl tf § ft nJS^tt j&s ft ft . 
[0 00 5 ] 

*©^lt v -ij-<D±Xifi. 3 A ^*© (geneti c 
background :3Seet)W*:£|p)«) -Cfc-cOS^ftffl-Ct 
ft £ttPS -enii. ^-^A^£3A+-£^|S]D3 
A =F*c «T ft ffiHffl!fe-r? ft ft fc«>. 3 A +'©y J A D 

NA©fjgftswB^*^rftft 0 m&-?-*> 

-ifiPCR (Polymerase Chain Reaction) "Cft 

ftii^r, 3 a +'© y y a d n a *j «fc t>'* * a -+'© y y a 

6nftC£*^«U«*ft„ c©<t 9 
i3Afi©ratPCR if *@©itS*«: ft A: & S ft 
u©t? . * a ¥fi*o±B«Blv- * - ft 3 a =f ©W 



C3) 
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it A Ztm h < lr» fciif). C © J; ^ WMWig c S W 

[0008] -e©yt»» ttA^feft (#&cwjMk 

©tlv-*-, teJcO^Rv-^-^t&aTSft:*© 

V— fes- hj&l^-CftSJft^Tfe, SiV"*-^^^ 

[0 0 0 7 ] *#6B^«. JJB©IH»C«*ScSntet>© 
T*»>. *©SWtt. **A*'©it£i^&fflt,>fc:3A^ 

[0 0 0 8] 

^TTm^k/c^-irEF?- («T. TftH^£fcttT*§ 

tmrz) i &** u fc^© * - « wrr a *> 

[0 0 0 9] HP-fe. **W!K«*ifSI^ , 5 -[v-t » F 
K, JJBro^ffi'&fif^f ^fcfe^C, TIB (a) 

( c ) ©ra*i#>—-3tc^3ft5, *:tA+'© 1 HJftfef* 
SR**©8«-?-* - * a a =F©«*T?&a-r Sfcab 

( a ) K?>J## 1 (t^t ttttE$l*>6tt S * U =f 3? * u 

t?Fi, i^>j## 2 tcis-r *«B3aja> 6 a s * v =* 5? 
— fe » f a tmr s > . ( b ) ib?ij#-^ 3 (C7K*rmas 

MffiMfr 6 ft S * y =* 5? 2> U^5=- F£ "CKeR 5 ft * V v 
-fV—fe? h (77-f7-^.J t-BifttS) , (c) 

t , mmm^ e Kswaa&HW*> 6 & £ * u =f * ^ u-^j- 
[0010] *»i»«:«4fl&©»fSi^-rv-* 

» Ftt. ±IB©SH*JB&-*"£fc«>«:. TIB (d) tcij* 
A+'©Wa-c^tHT'S/ces?)©ff^7'v h-e* 50 
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^ci^it#^ibri^5 0 (d) iB?ijs^7(c^-rma 

Sfi^ij^ 'J 3 5! £ Wt?- Hi. SB^iJS-^ 8 fC^T 

7-/7-t^ (77-f7-fe7|-Di|/W5) „ 

[0 0 1 1 ] *fgagtc^^> ^ ^, tcfH2©iffSl-7*^ -Y -7— te 
v M*. ±fB©iSffi*»{fcf -Sfcfeic, TIB (e) 
U\ 2f*A+"©l H^e#fii4*©if7-*»*a 
A=¥'©W*"t : *tHTSfc*©^l? - 5"Cv---te^ ft* 

€>ci*#mitrt,^o (e) i3?ij#^9tc^-rm» 

R?fl *» ft -5 * 'J =f 5? * U at- 9=- F i , K?«J## 1 0 ft??: 

■rtMBEai* ^st'jn^^Fi -ems sns 
[0012] ■frmmcmz § htfMcDmM.y'? a 

v Hi. ±ia©Rffi^J5?^-r-5.fce*ic, TIB (f ) ic^ 
t3TAf©l HMfiiS*©ii7-*-l:3 

A¥©wirc#!tHt- s/c2*©if*i77 v— fe 9 h 
sci £'#ist£ utu§„ ( f ) BBjwt 1 1 tc^-ra 

S^-rv-tt. h (77-f7-fe-; FF tarr*) „ 

[0013] ±iB©7"5 -fv—fej F (A) ~ (F) © 
{5jn**fflt-^cPC R£fr*.tf . ^^A4="©y^ ADN 
A^SIiWcil^i, aAWyADNA^iii 

fc, ^rS^, Ctl57'7-f7--fe-;F (A) ~ 

(f) B^rnt, * * a *-© i Hifefe#fijR©*i3e« 

[0 0 14] J;^, ±iB»faSc^-5 ^7- \zv F 
(A) - (F) tt^-rtifc. t3i-Af©lHlfefeftSfi 

H5feeftSli[©«Fffi«« (#3e©3t£Tffi) *5aAf© 

[0015] Wfc, 77-{7-fe'> F (D) — (F) 
tt. JJ31 H^feftfiiKfeSWi-? (3Afflft 

©a^ffl) tm%Ltcmm-?-t>-*mmTzc tarn 

m UTl^ ©"C « sj- A ^^feft©^ A* 5 !^ 6 tl/c 3 

A^j&*f*i ^©f&i4©3r*8£*te-f c i^pj 

[0016] ^^MtCfiiS^Sjv-^-tt, JJB6D8SB 

(a) - (F) »c«fc»)iwi*na. 3Af©«ft«ai 
*5ojt^^*A=f© i Hjfte#«ia**<o«»v-*- 

t? 4> 5 C £ t u r V >s . 
[0017] *«W«:«l.Jftfeft5»A©JSR5#>l3t^ 

a < <t aw>3»A3»K*6tiyt3 A=p*^m»t/cD 

NA^iSil, ±ia<5Iti^©7'7 Yv-fe-v F (A) 



(4) 

5 

~ (F) *fflc>Tif«KlS:*tTif». 3ig^*A^'(DiH 

m^w&m^mm^mmmmm 6 ft & ^m^c «t 

•3 . ^» 1 H^fef$S)Mi/&5±fB a A*«cggB8K:i»A § ft 

[0018] *«8K«SaA4 r ««M^M3g*att, ± 
taoiSgi^^-t-Sfcis&fc, :ft*A^$fefe{#©4>ft< t 

*>-SP©3»AjWK* Wt3A £ 0 fc D N A % 
ISiib, iJBfaft^©^ v—te 9 h ( D ) ~ 
(F) *ffl»,»"T:i*IIK(6*m>. SltttA^lH^ 
fef*SR^#MW^tfifiStl^ff 6>n4*>5*»«c J: «3 , 10 
iJB3A¥©IM4©W*6*«&r4e 
-5. 

[0019] *3swtc^sssai*?iiA©fiS5©*ii3effl+ 

±IBOSMI%»9l-r*fc&tC. ilEfaftjfc©?' 
fe» I- (A) ~ (F) £^X/Cft*K ^A*' 
5fefef*:©4>ft < 4 *> -SI3©»A^lto 6 ftfc a A **&c 

StW*AHf© l H^fe{$*M^»AStiris-5 
frSa^SrflJ^f Zft.tb<D* v Y-ChZ> C 4 £#tS(4 bt 

[0 02 0] {c^S a A *-<D*if4#iM* 9 r 20 

JJB©RH*»K*-r£fc»K:« iJBMftfr©:?^ -f 
7-*9 r (D) ~ (F) *£rA/T?fc»K **A=F5fce 
#©5l>& < 4fc^#*A3ftfc3A^©fcte©W»S* 

[0 02 1 ] 

[»§>I©3SJS©JI2«] «T> H1HS12 

i®^§ft£k©-e«:fti,>„ 

[0 02 2] 1. #f&§8tci6*:75<(v--te? h (A) 
~ ( F ) 30 

^wimz-f^j-?— \zv h (a) -~ (f) 

£>, *%A*r (^S : Hordeum vulgare) O^VADN 
A*t*S£b;fcPCRtCt!':3ft£4, ^*A+'lHifi 
{$ #tc 1 HJfefettilW*) ftNOttigim 

t t t{&m:'3tthtltcffl&-?~-£l~ (CCtit PCRV- 
#-4p]#g) KWSWttPCRJfiBffiWSS^f m 

N A 4 t 7ct§& 4 V P C R iWBBStcWSftft 
#fg«>6ft£, ^t>«, 1 H^fe{*SffiSfi*©^V- 40 
#~%3 AfOff-Cftat5fcS)®M& P CR77 
-4*-7— te v hT*5. 

[0 0 2 3] iot, ±IBf9$& 7*3 -f v--fe s> r 
(A) ~ (F) tt^tnfe, 1 H»!feftfiJBS*©KU 

.fcOJWttWctt. WLtf. MlH^eM 
K©<tt£1K4( (W5e©«&ffl5) ^3A^'©ffl$i*KCzS 
A3ftT(,»Srt»5*»*, 3tt*W«:*l5e-rSC 4*^14 
ft-S- #«c. «-f7-t 5 h (D) ~ (F) ». 1 H 
»fitt*Ii«:*s^8[H^ (3Affl*t©*ffffl) 4 so 
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an L/fc^^ v -- * - s c t mm lx us © 
~c\ a *?m&fc<DMx*n$.?i- 6 ft a a 4 
u r . * ©tttt©*r*s*iHse , r sci 3&^rii tas. 

[0 0 2 4] JUT. »3tft7 3 (A) - 
(F) Koi,>t > -t©UW5 (*S*IS*J) . teckt>\ ifti 

*f*4ft* 1 HJfefe#±©1SMv-*-. ft4£»c|& 

■JUTS. 

[0 0 2 5 ] ^7-f7- te» h (A) tt v I3PJ#-^HC 

^-i-jftaifflW* 6 ft s * y 3*5? >? v * f 4 , iswt 

r (A) ^^A+"yyA±©^®v-^7-G1bl (Wo 
lf% : Mol. Gen. Genet. 234, p33-42, 1992) *5iff 

(A) ) ^lilfs-f Sfc©-C#>0, t*Af©y/ADN 

a^«s4 LtcPCR-cum9oob&Dt%mmm mm.-? 

(A) ) D ^ 1i &—Jf~C, 3A+W/AD 
NA^iSiWcPCRt ifttffi&ft *± < Sfe D S tt* 
t». EH-H3K. ^v-#-GlblJSG2©*-V 
ADNA^12^IJ?r^-rfe©-C*«3, CC^aSH^Jif'C 
TSI § titc 2 ««*t±E 7' 5 v — b v h (A) K 

ffis u > c © 2 «m« was 4 -t s mm l tc~m%# u ^ 
2u*^f (904b P ) (a) tctaa-s- 

■5o t^trfe&w ifitiSft-sMMv-*- 

(A) ©•9"-4*Xtt > 4-^-A+*©M*ftic^i>©^Sti^$> 
^>„ 8B7-*- (A) tt> -fe> 0%~ 
4 7%©«5fflrt(C&£ 1 H^fef*«ift±«C{S§-rS (SI 
JifeM#M) . 

[0 0 2 6] His. SB«v-#-®&WS 4 1 H^fef* 
SW©^S* 1 0 0 % 4 LT. ■b>hpyr*'6©eil 
; &"S'»« (%) twtciiTS. 

[ 0 0 2 7 ] 7*7 v— fe 9 h ( B ) tt, ie^JS-^3 
Tj^-T ig»l3?ij*> 6 & Z> * V 3* 5? * u 3f- ^ F 4 , ia?ij#-^ 

4 (c^rttffinw> 6 £ * * u a** * f t t«bs 

3nSPCR^7-f7-bs h-eab-S. ^-/v-Ie'; 
h (B) 4-3f-A^'yyA±©^M^--*-BCD386 
(Kunzel : 7 s - Grain Genes) *SJl^T-i>jtG 

^«©-gp (^SWIC*****^-*- (B) ) 
iffi-r^feOT'*^, *tA+WyADNA?;»SiO 
fcPCRttt, WR W3RHaelIl©ISI»-y 4" h £J#fcft I > 
M700bp©KMS<M (W7-*- (B) ) &£D3tt 
^>—im, 3AfOir'/ADNA?:iSiWcPCR-C 
«it;IJPS»*HaeIII©fSIS!i-y 4 1 h =&J^oi^700bp©if^ 
D S (* * A+* 4 3 A+*4 ©Fair ©SlJPSPIg 
K)tS^S (RFLP) ) . ft*5« H4tt, 1S7-* 
-BCD386Hffl© c D N AJMKBEyiJ (Tftt>% -{>ha> 

*»<tt[2iia^u) =&^-r^©-c*o, c©si£?wt 

TltaW S ft/c 2 fiIi$#±ia-/5 4* v- fe v h ( B ) K 

(B) ©y- 4" Xii, ^^-A+-©ej$@cr.^©^ 
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5. ^gh?-*- (B) fct. t>Fn^7*?.3 
0%~~4 7%<Df5Hr*3«c:&£ l HlftfiftfiSsLBcfiB-r 
•5 (H«J#J&) . 

[0 02 8 ]77^?-fe-;|- (C) tt, @e?iJ#^5 K 
wTttJtEJII* h ft 3 * <) =f 5? * Uaf * K i . 1H5>J»# 
6 K^ttffl^Wa 6 * 5 * V dt 2 £ U * 5=- F i "C#^ 

§n^PCR^7-fv-fes Fr<fc&,, ^-/^-t-j 

F (C) « t ^*A^>VA±©^v-#~ma/G943 

mm^frfr (c) ) 4 ififiT io 

i080bp©ifitl^ <,mwr?~t>- (C) ) ££D§i±S 
— 3Af(O^ADNA^ilfcPCRt(i 
ttXLLD bp©*ira!»*£fel>3-tfS. H5B, @ 

S? - * - M«G943jlffl©y y A D N A SKBS^J^^f 
©r& 19 , C ©^BE5W"CT«IjW 3 tifc 2 £JW± 
E^-fv- fe»h (C) tCffi^U r - • - j tt|25»J 

* d zmmmfao-y- -< x«. * * .m** fc » =j a =?©« 

fj*fc£4>©&ltos*&j&s. M#P3©^S©^ffiic^p 20 
©rfciMIirt?**. ^M^-*- (C) tt. t>Hn 
J T to H 7 2%-8 2%©|gfflF*Jic&£ 1 HSseffcBK 

[0 0 2 9] fvA v— fe s» h ( D) », IS*J##7 5C 

mr&mimip 6* a * y 3*5? ?i/tf Fi, se^js^- 

SnSPCR7"7-fv-fei> FT?&£„ 7*7-fv- te? 
F (D) ttA^A±Oit?-*-]njI2 ( L 
ee6 : Planta 199:p625-632) ^)ffifST-£3i&? H©— 
§15 (##PJtt#^£$iffi?v-#- (D) ) SitiS-rSfe 30 
(DTftt}, ttA+W/ADNA^MiL/fcPCR 
r«fe390bp©itililM^ (D) ) ££D 

S-liS— 3Af(D^VADNA?:iSiWcPC 

$v-#-;)rgl2jSi2©c DNAffiaffi?iJ ; &^t"fe©T 1 

m > c ©s»B2?ij*-c-T» 5 #s:n/c2 ^*3±ia-7" 

7-f7-tj(- (D) fcffiSU C©2««*W4S<fr 
2)3*iSnU?c— 'J Ki7btf H (386bp) iilSBv 
(D) tcffi^TSo *fc. SSsfC&fcW if 

dsnsts?-*- (d> <dv-{xu, **A*?<Dm 40 

*M5tC^ii>©gEWiAS*S. (D) tt, iz> 

h a M 7 to h 4 7 %~ 7 2 %©$Effl[*Rc& 5 1 Hlftfil* 

[0 0 3 0] 77 -{7-fe7F ( E ) tt. tc 

fr<tmmzmto h & s * y ^* ^ u*? f £ . ia?u#-3 
isnspcR7*7 -f7-b9 Fr&a., y^v— t 

7h (E) ^3f-A=fy^A±©^®?-7*-*--Hor3 
(Sorensen6 : MoT. Gen. Genet. 250, 730-760(199 

6)) tommt hmfc^mo-u (^mwittotozmn-? so 
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-tJ- (E) ) £ig*rT £&©-€&*}> st-sTA+Wy 
ADNA^iSi bfcPC Rt?tttt900bp©i**MSft 
itm-v-tj- (E) ) :Srr, 

^-VADNA^iiiwcPCR •c\*WBmm*& < * 

15 3 &*>\ 07, 8tt, ®m^~~ti-Hor3ffl$l 

Wrcrrmfitt s ftfc 2 ««*i±ib^ 5 -f -? — t ■» f 
(e> &c*ssu c©2«*6PHB4r«aa«^fcn* 

I^'^fWf F (904bp) #«Sf7-*- (E) tC 

fis-r*. a/c f^STfc^w Unas 

(E) ©iMXtt, aJ-*A=F©fflft®R:2*iJ>©g£ 
if?-*- (E) tt s -te>Fa.yT*64 
7%~7 2%©«Hrt«:*-5 1 H^feftSM±(c{igT 

[003 1 ]7'7-f7-t»KF)B, ffi?ij#-5f 1 1 

«csw»»kw* 6 & 5 * y a 3? ^ U * 9 F <fc . se?ij# 

1 2 {c^-r*»ffi5U^ 6 tsiZ> * y =f K i> F it? 

•te7 F (F) tt. 4-sj-A^^VA±©^V-^-qBl 
9.1b (stacyP> : Plant MoT. Biol. 28, 1039-1054(199 

5)) tomm-^mi^m^-n (*»ihk*>**«»v 
(f) ) *»*i-r-sfe©-c*»3. ttAf©yy 

AD N A %mm tbtcPC RT?«if^570bp©iiitIM^ 

(F) ) 44DSt§-*-C, 3A+'© 
•7"V A D N A &§§M i WcPC RT?ttif iliS^?:^ < 4 
tSttftK &*S, 09, 10W, feKv-*-gB19.1 
bjH2L©yyADNAa»ie^J*73R-r^©-C*0, C© 
ttflttSWI*TT«»H* § txfc 2 ««s5S±BB ^"9 A v~ fe 
7F (F) fcffiSb, C©2««sfeliifi»i-rsiSeRUyt 
— *II4< y 5? if l> * ? F ( 570bp) 3&s*!EK v -7J- 

(F) tcffl^-r-s. sfc. t^tfeiai* ifitisn 
^MMv-Tt/- (f) ©-y--fx«, **A^*©M*S(C 

^il>©^W)*J*4. SHv-*- (F) tt. -fe>FP^ 
T^64 7%~7 2%©S5HF^(C*S 1 H^fe[*SK± 

[0 0 3 2] IfcTc, ±IB©^"7^-7---b^ F (A) ~ 

(F) «c»rnfe» ^»i©^j£(cj:»)Sg(c^fiSnjsia 

-*f©* y =T3? ^ baj -9=- K*s6iSrS©r v ^©M»S 
«:o^T©^tt#B§-r^„ 

[0 0 3 3 ] ft*. *#6BJ©^7 -(7-12 9 F (A) ~ 
(F) iC^KtmBZftZmWt?-*- (A) ~ (F) © 
5*5, W?-*- (B) , (C) fcOt>Ttt. ai-^A 
+*4'T?c:ti?:PCRifiH-r2)fcd6©STS (sequence ta 
gqed si te) ^V- *J-T "CiC Kunzel 6(C<fc (9 ^ tl 
TI/»S(Genetics,154:p397-412,2000&£')„ btob, C 
©STS^^?-^ aA+'xaj-^A+lfiS©^* 
^ADNAiili L/TPCR*?f »6tl**ltB 

*) , ±fBSTS^'5-{ 3A¥©«#-C**A=F 
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[0 0 3 4]ifc, (A), (D) , 

(e) (couth:, rflp (mvmmm^&^m) * 

(F) ICOIfVCtt. CMfHit?)fc&OPCR7 7'f 
v-©SfK\ RFLP*jRlfflUfcWtr>^&^{CB8 10 

[0 0 3 5 ] 2 . 75 ^ v--te !.KA)-(F)Offi 

itflIB©J: 5 Gt. *SfflK*»*»*^-fv— te* b (A) 
~ (F) 14. aA+©^VADNA?:»il/cPCR 

*WWi»k:*Sta:*ffl3&sB«>6*i*. t*btf. 1 Hlfefe 
{4*K**©&«v - ^7 -- £ 3 A #*t?tetti T2>/c 
feoffl&PCR^'fv-fe^ b gfc. sijfe 

«I5) *5iA?nfc3A+> P>mW Uc?J ADNA^i 
±fB75 -fv-H2? b (A) - (F) ©— o% 

4:ittflS<n«4l 6 ft 5 C 4 feffflBffi-? * 5 . 
[0 0 3 6 ] -Tt£t>%, Cn6 77-f7-l2 5h (A) 
~ (F) tt, #ijx.«, 1) t*A.*¥%inW<D'J>l3:< £fe 

85tf#l/fcDNA£#lM£U ±E^^7-fe 9 b 
(A) - (F) ©4>&< ife — DfcJBl^rJtliE***? 

W# 6 ft S *>S#HC «fc D . C © 1 Hftfef*«BS#JJB 3 
A¥©M&fc*IWci*A3 ft-C 0 » S*»5*»*fl5&r £ S 
Wt?fiJfflWfti-C*)«3, -t-CDflfc. 2) **A^fe{*©4> 
&< «t^-gR©^A**l*^6ftfc:3A^' (ffilSaA 
**) fr*E>W5tf#UfcDNA£§#M£U JbIB75-(v— fe 
s> b (D) ~ (F) ©*{>&< £ fe— ' 34ffll»r*t«RJi6 

*W6ft S*>5*»K:<J: 0 . JblBa A*©tttt©**S**l 

(a) ~ <f) (DmtMtemm ■ im&tt ■ mmo^.m 40 

[0 0 3 7] (jiiftD£tt) 3jcaw«:*ji»»r r^* a 

¥j £«, I" Hordeum vulgare (^) J i^Sft^fll 
-5. C©liiLt, rHordeum 
vulgare J ©ig3Itt-C*l>3t*A^ 

(-Ws'^^sJ-A^'i kfft3ft-5> : Hordeum vulgare ssp. 

vulgare) , 7>^3t"^"A4 r (Hordeum vulqare ssp. vul 
gare) , W}££&X$ A ^"Hordeum vulgare ssp. spontan 

/c, ##PJtC7&^S7'-5 -Yv-Hz y b (A) ~ (F) ifi 50 
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wens (mkM#Mi) . 

[0 0 3 8 ] *f%iatCtel»T r=iA+*j £«. #{Cjff * 
b< W^{§ft©#ffljfc a A ^Triticum aestivum^rJeT 

Triticum aesti vum£ — a»«[ U fci«£ 
tSaA+'Ti-j-C, #>0, -?-©WrtiC^3bA^fe 
flc*a(AlIIB* £>© ( A^ftfeflttcfc S J&WE»# 
UjSftaA'f) t?*ftK, #(CTriticum aestivum©^ 
tCBBESftttl*. tt£t>%, TrjA+'j KB, 0f*.i£. 
Afi»(0yaa^t-l3A=f (T. zhukovsky) , 0 
fgftrJA^" (T. turgidum, T. timopheevi) , Zlfgftn 
A^*T. monococcunu £ Jb sfc 3 A *f (Triticum taushii 
(SU^Aegilops squarrosa))^^ ft^„ CCD^^U 

r^A^j rtt. ^-^a^- 3A^T B ir^M^me.ftS 

P C R if ffilim * 5 f# 6ft&£ffl#£ft&., 
[0 0 3 9 ] ^c*5\ Triticum aestivum ; £l^< 3At"0 
cf-Ctt. ±IB#ffl^ 3A=f©A *J ctO'By y A©ffi«|l 
■CS> -5 Triticum turgidumK WM&^ A=f-*©D y / A 

1^5 *t?Triticum turgidum*S!ff{C|!f$ bl^ 
[0 04 0] *»Hfc*jl,»"C rj^HISfea A+'J itt, 
=JA^X:t^A^©^i2 (Ib^li&i'^tf) , * 

ft©^< £*>-g|5©®A*^*6ftfc±iB rnA+-j 

«. 3t-^A^fef*(c «fc «3ias«:j^w(aft3nyt4»<Dtt 

*> % 5 ^ JI5SMKfe3W«* h txtc&ikWi. h tc © *> ^ * 
ft5„ r?fJ«f5^nA+-j ©$5!«(ctt, 3£13icj; 

9ffWSftWl*ft (Ha=»A^) tecfcc>*^©^31; 
tS, ^> XI. (^tfccfcO'ffl^^r^tf) «c£ 

©S«Ht ; &mtm ; iffflJIS ; tti'j6J^*ft. 3 

■XiPh ©SSfflftiu ct c; * ©^f-M . <c £" fe * ft -2. © 

£-r?>„ 

[0 04 1] ±ib r«ef I^fle^jS 
ffRI) J itt, 3A^©«rttcgaggfeft (MB. 

a >ft. r!— r ^ d7 ;U*'>ft, U «KV --Aft, 3S^&^ 

[0 04 2] ( mnS&l a A¥*6©DNA ©BXff, *J 
.tc;. b (A) ~ (F) ^fflWcPCR 

Wl) ItEJiaWaftaA^tCO^T, 1 ) **A*'l H 

ss&ft*w*j* a $ ft x i» s *»5*»* tue-r 4 a wr . 

2) SR^«$E^3A^"©^14©WftE*flW 

•rsawcpcRitwsff^Rwctt. *r, mmtuz, 
mmm& 3 a +'©^ y y a d n a &m s (dna» 
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tBlfl) . CCOXmat, CTABffi (iflJJSX 

Pha-;b34~40M (^SttC2000^)) . fcctO'Murray 
6 (Nucleic Acids Res. ,8:p4321-4325,1980)#JS) 

[0 04 3] ±13^'/ADNAI:iIiU 7* 

^-fv-fe^ h (A) ~ (F) O^fM^MUTPC 
RJf«£tT5IS (PCRiSifiXfl) ©©&<£# fe, 
©^^C^oT^^-iictlKSaiki , Science, 230, 1350 
-1354(1985) ;PCR f ^ / D^", Sfl® (tt) 1990^ 10 
tf; i^lftWictt, gK-$iDNA (l§ 

S&^tf) ©H^'ftXfltt, 9 0°C~96''C > <fc9W£ 
b < 9 4 -C- 9 6 •CCDfiSMfiHl^'T?. m 1 ^W~3 55- 

fc> y^v~©T----U >iCDfltt> 4 0°C~60 

°a i; ^ » * b < it 5 0 °C~ 6 o "COiBaiSHrt-r . #j 

1 #IH~ 3 #|ffl . «fc •) # 4 L < 1 2 #|fflff 

*.tfJ:l,>. D N A * 'J ^ - 42 &t Um&X 

mU. 7 0'C~7 4'C, cfc0»*b< W7 2"C~7 4"C 

<Dm.m&m\H-c, miftM~~4&m. j:<o»*b<w* 20 

[0044] ±mmmtxm, r~- v > *j«fc 
awfflsitt*-* w * * i r 5 p c r <dv -r * urn. & 

WcPRjeSJi&UP. a*l42 0~4 0tM:?Jl\ «fc») 

»*u<«25-3 5t>--fe»n4T*tfJ:c». -e©tik ffi 

ffltSDNA^'J^?" 42 ©ffl® (Taq *K U -=< 5 - 4f& 
[0 04 5] JKWESI=J A^CDiNBISrtW: 1 H^feftfiW 

3&^nstc»Asnn>n«. :/5-f*r~fe?b (a) , 30 

(D) , (E) , (F) ©lr»m*»*J|lf»TPCRiMI 
DBfcfr-afcflte. 1 H»&f*«liKC«»Wacit«S* 
©***afefi!Er*. fe ? F (C) 

W#©^^X{c(tBjn^|3i (^§tf) #Bti>&ft 
*«l»fc«MI*K «fc 0 . 1 HftfettJHRWRWWfcit 

*©ifipi^^ (*dwjt) ©^taxfi) . mm-* 
iaaitt^mgr * (m^e©/c©©$hh§^> u - x 

r «fc < ^*SI£TI?J P 27-31:^±tt^T(2000^) 
[0 0 4 6] — V--42 v h ( B ) SfflHTP 

Sf) £ ©FbI &cH»W& it -Y X(DmM&W#> 6 ft & t, >„ tc 
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pJtefr R F L P#BM>i5ft5<D"C, «fc S 

i«MMii<Dflif b*tf -o fcf^tc , nmnohtt a ft « 
( i H^e{*s*©*t mil dttnirJt) ©tfeax 

[ 0 0 4 7 ] -3* 0 , *(MiaSlJ©*fflXg«C*rt»T, 1 

«3A=¥©wrt(c i Hm&imm {'j>n < <t t- 

§ti-5 D bX^ 1 H^fef*SM©*AFSiS^=& 

[0 04 8] TWiSKBftv-*- (A) • (B) 

(Sf-fflf) . M^v-*- (C) . ^SSv- 

(D) • (E) • (F) (»=«> tt, lHi&# 

[0049] s 6(c, i«wiffi»©«yaxgfc*ji»-r. ^ 

h (D) , (E) , (F) «CJ;0 1 H«SS 

#M) . Ctlit, mm^-tl- (D) , ( E ) , (F) 

iot, ^-fv-t^KD) , (E ) , 
(F ) ic «fc 0 l H^fei*Sffi6(c#^a«]^iSiH^^f#6 

[0 0 5 0 ] (^BJ5(C^5&^ 7'v -f v-42 y h 

h) T-Cic^© j; 5 fc, ItjfB^'^ Y v— 42 
* h (A) - (F) ttt»m*>. ttAt'ClH^feft 

fiW <*©— sp%$t») ^> 3A^©i«rtKiA3n 

67"7 A v-42 -v h (A) ~ (F) n*5:fun 
«. r a A fWm(C *J W -2. 1 H SSfe^SR* A©fiSS*(l 
h (+»FA) J **WRIIB4tt*. *?c. -7' 
5-f-7-b? h (D) , (E) , (F) Bl»m*>. » 

T^S. cfc-oT, cn67 7-f^-42^ h (D) , 

(E), (f) ©i,»rti*>*ffli>ntf. riisi^A 

So 

[0 0 5 1] ttfc. ±|B^ -v hA-Bli. i^>®!& 7*5 4' 
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•?— fe s> h ©flijiC, tfiJaU^ DNA*^7-iz (Taq 
DNA#'J.X7-fe') , SJ*5tt«iK. dNTPsjgJS* 
£\ P C R Kt0ai©Wail*iB*^to*Tt»fiS"rh«J: 

[0 05 2 ] 

s t r ?fe6f*:©##W:. Heredi tas , 126:pl-16(1997)K:iafS 
©Linde-Laursen6©S!IBy£&C#£o/c,, 10 

[0053] ( i ) ^^<rmm-m.\mmumm^- 

fflCU, B1akeP.©S:Waheor Appl Genet, 93 :p82 6-83 
2 , 1996) , Sayed-Tabatabaei 6 © ifcif; (Bar! ey Geneti cs 
Newsletter, 28:pl5-18, 1998), Kunzel b (DjCffi. (Genetic, 
s, 154 :p397-412, 2000), Liu6©;£ffi£(Theor Appl Gene 
t,93 :p869-876,1996), fcJcO'Rarasey^©*^ (Genetic 
S , 156 : pl997-2005 , 2000) iC f B# $ tltc PCR?-ft"K 20 

•o^t, SitS:ii;ociatg3nfc^5ocD-7 - -5-fv—fe^ 

h (^tA+'CirVADNAffl) WOSSfflUt3A 
+-©W^t?^tHpJ#g^5^©^^^fo/c 0 
[0 0 5 4] X * y ^©^fcJUrFfctBflSKE 

(Triticum aestivum©— ShU rff^fiJ ) . ahahA=h-* 
m (H.spontaneum(KI|il^'MiI^f4^W^fT 7v3c 

2 )), aA¥mic**A¥iHm&imm*mmbtci> 30 
1 h m&fc&m&mm u fc t © < siss^m* t a ) 

0!f4^a©y./ADNA4iaibt, PCR^f^ 
/c 0 ftfc, *|R«:IBll©PCR*frrt**WI*«r*ft:l,» 
7~-y >^iBK©SEH 4 SXf^WI©^ 
Ett^fttfl*, PCR©^tt4tiftl/c. *©sl P 
c R *i tH£K***ftatt L, r , n A^©W*tMft WBJtl 
&p CR7-*-W? y -->i?iAc 0 

[0 0 5 5 ] C©Hil?:±IEft5 0©77-fv-t:y h 
fcO^T^To/cJS*, 1 H^fi^±©Mi?V-*-BCDl 40 
072, BCD454A, CD089, CD0312& £ (SutB^St &C>*il 

1 1#M) Srititg-t-S/cfe©! 9©7*5-f-?-~tey Re 
lsl>t, 3A+*yyA^Slil fc*§ £ i 4' * A +" f / 

©t,>Tft#"©'7-VADNA£ilMc:U _b!Bl 9 ©"7" 5 
r©l>T'ti:fr£ffl^fcPCR-Ctt > aA=fy 
y A ^A^JV A ( 1 Hlftfe 

&) (cWJ»W«cii«jS«i©5R^3W»i&hfc. fcfc. K 

S?V-*;-BCD454A, CD089, CD0312(CO^t fch 3A+" 50 
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i ah ah A =¥ t ©iar©^S[ **H±J-T 5 fcat> te , ifipsffi'^ 

[0 0 5 6 ] S/c, illi^l-fl?"*-©^^ 
(A) ~ (F) {Ctl^-T SGlbl,BCD386,KW 
G943 , 3rol2 ,Hor3,gB19.lWC-Ol^r«, aAfCtlt 
flMtirSftsfcofc. ^©aSW> SKv-a- (B) , 

(C) T?tt, MtcaBShfcSTS^-fv- (ahah 

ffllML&m. (f -fX/RFLP) %#Attl,»*»6rft-3 
fc. Sfc, W|7-*- (A) , (D) , (E) , (F) 
T>tt, Ctl^^hal-AW^ttJf *&*©:/? -f-r— te 

[0 0 5 7 ] (2) M^-*" (A) ~ (F) 

^mmv^mt^tc^comwyv a-^-^v v (a> ~ 
( f ) ©raf. ** ct o*x * y > ^ 

^Ct?, ahaJ-A^l H^fe{*fi3ft©^V-*- (A) 

-(f) wmm? s jtfe^M* aAfosfrtati, 

fc#>©, ffWPCR-y^-Yv-fe-y h©Rfh fcJ:c>*X 

[ o o 5 8 ] *r . h i *&ia i o (c^-r^ie^JtffR 

*7CiC-7'-5'^V--|SltfflV7 h 3.x 7 Primer 3(Whitehe 
ad Institute tt,USA)3H£/BUT\ MS?^"*" 
(A) ~ (F) #tC, PCR77^7-fe^ h©««l* 

©«*!*• 6. 3Af©wfccne.it7-*-- (a) 

-(F) ?:WJItt^<^W-CtS7 , 7^V"fe^ h 

(a) ~ (F) zmmbtc. 
[0059] ( 3 ) j&mbmzi A^©ma 

3At' (Triticum aestivum) ©-SI Tif l: { :I S(Scni 
«8H-r-5«^*>*S)J i. 1 H^fef*©M-^-r^ahah 
A^aS|g)$6^TlH-2Haf > TlH-5Hag, TS36. T1H-6H 
Z. TlH-5Haffcci:c>'TlH-2Hah (tEM) i^lHL/. E 

wancfc-oTF lmram ovt. Ee*tt, saw 

( T Genes and Genest.Syst.,72:pl01-106,1997J . Tt 
heor. Appl. Genet, 91 :pl2 03-12 09, 199 5 J fccfcO' TEuph 
ytica 97:p91-96,1997J ) (Cf 3tS©*©C £. <0 ft -o tc. 

[0 0 6 0] ±ffi**A=F«SIS^tft©5 
< 5JSfE«, SjJSZL^ahahA^'OHordeum vulqare ssp. 
vul gare)^SIfiSt . 13 5 59 ( St . 13 559 1 SlfBT & Win i> * 
&) *>6^3tlfcfe©t?. KunzelJcO^^Wfcfe 
©r*^^ TS36tt. «SA***A^SiKW3H^*Sl# 
*6«?nfcfe©t*S„ ft*. **A«PffiBRaBR 
SsTlH-2HaffcJ;L>*TlH-2Hah« 1 H - 2 H^fef*ffltCfet,> 
T, ahah A4 £ 'fflSfsJlS®fiTUi-5HagfcJ:c>'TlH-5Hafii 1 
H - 5 HSfefe(*IHtC*Jl>T. sh ah A=¥"fflSK)lS^TlH- 
6Hz» 1 H - 6 HSSSftlBI«:*Jl,^r. aj-ahA+'ffiSliffi 

S«tTS36« 1 H - 2 Hfte#ffltcte^TfflE<0fe&*?6£ 

& (01 lffTtt. 3Rt*S*>6 I" - J *l!ftl.>fc«f6v=fe# 
T) ©&g«Hl lK5itI»n?*5 ( TS36»t^r 
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tt. SC ->0 h'&fcJ: 0 Kunzel£>©$R#£ Wit 

[0 0 6 1 ] XU~C\ F 1HB (HUB) §3Af (S 

mm) vmb3mbtcim-c> mm&mmmic^tti 

( c - >■<■> y&) k «fc o jBSt i- . mmm&w* 
«Bii«:=iA*{ctBssnLWi5waft3A^©i 2^ (6 

X2) £W$bfc,, (C »> Gi 

ral dez<=> ©#& (Z . Pf 1 anzenzuchtq , 83 : p40-48 , 1979) £ 

[0062] wTcmHjrtt, **Awamm 

S^Tl^Haf^WT-S. 2 a®©fEffi^fef*5rTlH2Haffc 
J;£>*T2HlHaf£-f -5. $KJi^fe{*TlH2Haf« 1 H£fefeft± 
©fs&*TlH2Haf «fc *3 feSSP (-fe > h a y T ) ffiiJ©KK- 
£Jf"3<k©r& 0 , $Kll^fef#T2HlHaf»$KJl*TlH2Haf 
cfcO t>3dlH*©IKtt*J#ofc©r*a. £/c, **A*F 
fflS«ffi3SttTLH-5Hafl!W-r S 2 ^©KJllfefeft&Tl 
H5fegfc<£c^5HlHag£t" 5. fsffi^fef*TlH5Haq« 1 H 
^fef#±©l5)l*TUH5Hagct: 0 feilnP (-fe> h P ^ T) 
WJ©®?^^ &©"*?& *3 > $sffi^fef#T5HlHag«fsffi 

fc, * * A ffiBCat3fi«rnH-6Ha&*Wr S fsffiSsfef* 

^TlH6Hz*5cfct>*T6HlHzi;-r-S„ $s)l^fi{#TlH6Hz« 1 H 

^feft±.©f5ffi*TiH6Hzcfc 0 h ny T) fflf 

©WK-SJt-Ofe ©-C* 0 , *EM^fe[*T6HlHz}i$5)S*Tl 
H6Hz«fc«3*>5Si»fl«©»iJt*^0'i>©"C*4. 

^mMm^mnH-5Hamnt s 2 a&©igi&&&tt 

&TlH5Haf *5 J; O'TSHlHaf i f £ „ ?sffi^fef*"n.H 5Haf tt 
1 H^6ft±©$Effi*TlH5Haf «fc <D <k*SP (-fe> h py 
T) ffi©K#£^ok©r$><3, KffiSSfeflrnHlHart* 

=r a ^f-aafsffi^ftTiH-2Hah*5Wf • 4 2 asi©!piffi^fe 

{#*TlH2Hah*J ct t>*T2HlHah biT2>, Kffi^fe#TlH2Hah 
tt 1 HMSfe*±©SSffi.^TlH2Hah«fc «D *>*S|5 (t>fp 
V7> ffliJ©Brit*}#-3*.©< teH§ftfe{*T2HlHahWM 
i&TlJH2HahJ; <9 fe7R4(8ffl|©»r>t*^4>©"C*S. ft 
*>\ A BSI£&Jfc8rrs36# WT 5 2 affi©IE&& 
fe#l*KT®KW«:fflc»«:V»fca). § ft 

[ 0 0 6 3 ] El 1 2 (CW\ TS36(C^& &©£!!&< , #£« 
L/tf5)i^fe{*©C -/f> KStC«fcS/0 HMmlt 
1 HJft&flo6iRI4-rSIEiaSSft6*rtt, *©*« 
fflj (Ell 1 r-»Stt*J;'t5TilJ©ffiii) £irtf£>©T? 

-te> hayrffllJ^^trfe©-^*^^©*^^, 
1 Hjfee#±©=o©C-/0 K (HI 1, 1 2#M) 
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mmtho ft*>\ h 1 2 43 r<— j tt£ia&±[*7jvr© 

T\ ^^A^t@i:$s)S^^ T iH_2Han TlH-5Hag, T1H-6H 
Z, TlH-SHaf, *2>m*TlH-2Hah^WT5±T— $l©f5 

is»;fef*©5^±iij(ci2§nfcfe©«, &mmM£'oi> 
mum <*> h py Tffjj) © 1 H»rfe#m# ($£j©fcfe 

$TlH2Haf, TlH5Hag, TlH6Hz, TlH5Haf, #> £W*T1H2H 
ah) #8Sijn3ftfc«*n*U T«Cie 3 tifc &©»£-& 
fe^ct 0 *>5|54Bfl8© 1 H^fef*SI5^ ($5Ji^fef*T2HlWa 
f, T5HlHag, T6H1HZ, T5HlHaf, * £ m*T2H!Hah) #85 
10 M$titc{&%:mLX^&<, 

[0 0 64] ftto, H 1 3 tt, 1 H - 2 H^fe 

f#raT©ffl5f5iisSfi § axmmzm. 

»U 2a3K©«SBfefeft36SSII»aA^K:«SJn 

§ n^swafea a ^-©ssc^ c - / < > f fficcraite 

[0 0 6 5 ] (4) 3Af©tfC©W7-*- 
(A) ~ (F) ©^ffi 

^WfltOlS?-*- (A) - (F) ©tfctti 
tt 4 Ji[T©J:5 0CUTtf^/c o 
20 [0 0 6 6 ] ttD*(C, 5j-^A«P^saft:©3IA**K*6 
tiyc3A+' (tBW3S«I=iA40 il^T, 1) nA+"H 
rfff S(Scn)j ir.^^-A+- 1 HSte&ft^B^jaSJPlyfe 
fe©(Scn+lHS" >tmm\ 2) 3A^*fl TirfSj ic^- 
tA^'lH ^fe{*SJ]ft£S5jjn L//cfe© (Scn+IHL ' £ H 
IB). 3) ^-^A^'fi*©lRffi^feftTlH2Haf, T2HlHa 
f, TlH5Hag, TSHlHag, TlH6Hz> T6H1HZ, TlH5Haf, T5H1 
Haf, TlH2Hah*S <fcO*T2HlHah^HSIJ0C^Jn3 *l?C=J A+' 

©1 os^c (itria (3) #as) . ^i»fflb/c„ a/c, m 

30 =¥st. 13559, *J;r>*If^M^^A=fH.spontaneuniC0UH60 

2), zmmv-tt. 

[0 0 6 7 ] &\,xv, ±mWfasm<DMMfrhC TA B 
j*(C<fc9£yyADNA£ttaiU 3«y^ADNA4 
ttMibT, "/7-{v-fe-; h (A) -(F) ^rffl^fc 
PCR£??ofc. P C RSJ«3BE©fflJdttts ^S* 1 5 u 
lib, iSDNA 10-40ng, lx;^7 7 - 
(Applied Biosystemstt AmpliTaq Gold DNA polymera 
set/Cffltf) > AmpliTag Gold DNA polymerase 0. 7 5 
U, «Mk7^i/«5A2. 5mM, d NT P s 2 00 
40 /iM, §77-{v-l2 7l-3 0 0nM, ^UfeD-JH 
0% (v/v) tttZZSicmmLtc. ifitlSfS 
tt, Program Temp Control System PC-800 (T7t? 

a) %ffli^T, OT©aHc^T^ i F-c-tT- 3 fc 0 

[0 0 6 8 ] 
[*1 ] 
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#>V& 


mm (bp) 


i^W&lH'X (bp) 


1 


Kt>fX (bp) 


mm 












G 1 b 1 (A) 


5 5<C 


1ft 


2ft 


3 5 


904 


9 00 










BCD 386 (B) 


5 4t 


xft 


2ft 


3 5 


503 


700 


700 


^(Haelll) 


700 


500 


MWG 943 (C) 


5 2*0 


2ft 


3ft 


35 


ca. 10 3 0 


1080 


1110 








J r g 1 2 (D) 


5 4X: 


ift 


2ft 


3 5 


38 B 


3 90 










Hor3 (E) 




i# 


2ft 


3 5 


904 


1100+9 00 










gB19. lb (F) 


set: 


i# 


2ft 


3 5 


5 7 0 


5 70 




^55 







[ o 0 6 9 3 iimmmCDVimixfcXMtX 9 

5 'Cf 9 *Mffl. ^SJSB#©i^14X?IB 9 5 °CT? 

*Wv-*j- (a) ~ (F) *«MB-rs»^-rfe*ii«t 
coo70] mhti-tcmmmm*2%Tiju~ 

FtCfc^TJfefeU »^-#- (A) - (F) fclftfcH 
Lfc„ ISSttS 1 fccfcO'H 14-15 KSt. 

[0 07 1 ] &*>\ 111 4 • 15^ TlH-2Haf Tpj . j 
lH-2Haf TdJ ttliiC, fai^fei$TlH2Haf, T2HlHaf**fli 
mcmMStltc^A^fCO^m&UT. TlH-5Hac! 

TpJ . TlH-5Haq TdJ ttJHMtC> fs)S^fe{$TlH5Hac?, T5H 

H-6HZ TpJ , T1H-6HZ TdJ BHiC, |g)S£fefef*TlH6Hz. 
T6rtWztfimWll<Cffi)Xl 3 nfc3 A=F©J£$B£fgf., 
TlH-5Haf Tpj % TLH-5Haf TdJ tSfllltC. $ElHfefi{*TlH5 
Haf , T5HlHaf*iHSIJ(C^»n § ft a A =f ©2fc$ii£}gf . 

TlH-2Hah TpJ , TlH-2Hah r dj «JW&£, $s0£ftfe 
ftTlH2Hah» TCHlHah^WJ^flPSftfca A^©^Sfet? 

yr) iwj© i Hiftsftau^^asaisnyta a¥©jsi6* 
jg b . r d j wnm& <fc o fe^isflu© i h m&wufrw 
ma2tnt*j» ! ¥<DJkWt*i§T. £tc, hi*© tmj 

[0 07 2] «l*j<tCflai4{CSVrj; J 5{C > K^v- 
(A) ZmfflTZ? 1 ? 4 v—tei, h (A) £Ji^/c 
PCR©±§^, r»rt>fi(Scn)J "CfctifWfiWj&l 

f#6ftT\ — ~33, ^A+'St. 13559, OUH602Ttt^900b 

1 H^fe^Ii^^SP^tlfcaA^Scn+lHL' .T1H-2 
HafTdJ ,TlH-5Haq Tpj ,TlH-6Hz r pJ ,TlH-5Haf FpJ , 
TlH-2Hah Tpj ffcfc, t^'ft fe^)900bp©if lUS^J 

(A) ) *iff etlfc. JjPitT, iR7-*- 
(A) ¥s^^TlH2HafiTlH5Haqi©PBl© 1 HSfefef* 

«»±»cffi«"r-s£:i c©iieI3w, rb&sti 

HZHaf**R|#f 5Kttfte##Wi»l3 ftfc=« A+'©^IS 



«b , <sffi^criH5Hafl*sia-^-r sia&ssstttfssin 3 ftfc 

aA^©5fittift«E«:U-C. SEKv-*- (A) imx 
ZtitcJkmW Tdj ^6 Tpj tc^fbLT^SCitCtS 
(111, 15 o 

[007 3 1117-*- (b) **ftB-ra^^v- 

■fe* h (B) *H,>fcPCR©«^. »6ftfcifMl£$l 

*MBW*Hasnrcswfc Lfcatc««a»K*>w * C i 
-C, 3Af rfr^ftCScrOJ t?W^500bp© > 4-*a+*s 
20 t.l3559-C5iiKj700bp©ifl|iiS't)* 5 f#6n7c o ttc, MWi 
©Mii^tf 5Cit> 11?-*- (B) %#tf lHJfe 
&{*M«^^P 3 flfc 3 A ^TlH-2Haf T d J ,TlH-5Hap. 

Tpj ,TlH-6Hz Tpj ,TlH-5Haf Tpj ,TlH-2Hah Tpj V 
»> t,j-rtife^700bp©ifiJiM ! fel (SS?-*- 

(B) ) i^SOObpCiiifljl^ (3Af©i|7-* 

-) i^f#e.n/c 0 jd^-t^ wm-?—z>- (b) b, is 

ffi*TlH2HafiTlH5Hagi©P B 1© 1 H^fe#SW±(Cffi^ 
«CiW5 (A) »C|«-rSift93# 

M) . ttte. «SBv-*- (B) ©it-fXtt, H4^6 
30 Jt^Stl/cW^ffflCSOSbp^OBjeJ&HC^ctl,^ Ctl 

[0074]IIv-^ (C) ftJf«r*^9-fv- 
•fe^ h (C) ti^fcPCR©^ rff*fi(S 
cn)J •Ctt^mObpCD, ^*A=Pst. 13559, 0UH602t?tt 
^1080bpCDWlS©^f#6n/c o ^StV-*- 

(c) Hm&mmfimmzntc*2*¥T-iH~2H 

af r dj ,TU+-5Hag TdJ ,TlH-6Hz TdJ f TlH-5Haf Tpj j 
lK~2Hah Tpj -Ctt, l^n4>ftlO80bp©itlB**9 (MBt 
40 v-*- (C) ) i^niObpOifipS^ (3A^08St 

tt, teffi^71H6HztTLH5Haft<DW0 1 H^fef*SW± 

KH»t5Ci4J»*4 («»^-*- (A) 
»M#JS) c Scte, *ltc, msr?-*- (C) cDWff 
r C a„1030J £fetfcl//c 0 CCD Tea. 
1030J tt, ifc(DJ:^ tC}t5£Ufc„ MWG943<D^>1J" 

nri*ai^ajcD=f r + ^^s^^soobpijssufco ^ 

tc, ttaii^l©»*oTl^*«BaiJ»226bpt, msiB 
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[0 07 5 ] mt?-*}- ( D ) /(F) ftiWBT £ 
7-f?-t-; h (D) / (F) £ffll>7cPCR©i§£\ 

73, OUH602T«ii!\)390bp/570 bp© 

*t*ft***»&ftfc. (D) £^tf 

1 H Sfefe{*fiHsS3W8S*P £ ft a A +*Scn+lHL ' ,TlH-2Haf 
TdJ ,TlH-5Haq TdJ .T1H-6H2 T P J ,TlH-5Haf T pj ,T1H 
-2Hah Tpj -C», l>f ft&^390bp/570bp©ifl(Ifi!$! 
(»7~-#- (D) / (F) ) *s»6ftfc. MAT, 
(D) / (F) $EM-^TlH2HafiTlH5H 



ag£©P B 1© 1 HJftfe#*IU:«:flEJ|W*C 
(A) tCM-r*lttW#JIS) . 

[0076] (e> *mmtz>y : 7 

4-?~*>y h (E) ^SUfcPCR©!^, rff 
*S(Scn)J TttJt«SSW*»6iTj\ ^tfA+'S 
1. 13559, OUH6O2T1il\39O0bp • 1100 bpCDiflHS^J^f 

£ftfc„ *tc. (e) ^lHigfti 

W>^JJP § ft/c a A ^*Scn+lHL ' ,TlH-2Haf T dj ,TlH-5Ha 
p r dj ,TlH-6Hz r pj ,TLH-5Haf Tpj ,TlH-2Hah Tpj ~C 20 
tt, l,>-f ftkii\>900bp- llOObpOtiitl^tl (Siv-* 

-(e) ) tiwhtiit. m^x, (e) 

tt> Kffi*TlH2Hafi;TlW5Hagi©ra© 1 HJfefeffcRILfc: 
icffiSTSCi^^S (A) l,cmT& 

mmm%) . copcrw wisft^goob 

p©^-> FtC7JP^.^1100bp©^*> FfeWSlbTl/^^ 
C©SS», 1 H^fef*±iCHor3©afe^ffi^5aSUT 

[0 07 7 ] JW±©«tatC, h (A) ~ 

(F) ©Mtl*>*flHr»n«. ttA=?©yyADNA4 30 
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* tfr£ it?, PC Rif *g©#§**C BJJfigft £-32 # Ji 6 ft & . 

CftS:/-^ v--tz? h (A) ~ (F) ©Hft 
frfcffll,*. ^A*'© 1 H^feftSW*^A§tl7c3A 
f © A D N A b/cP C R 4tf 5 t, ^'A 
WWt*B0*f OKM*?-*- (A) ~ (F) ) 

tm%ti&titi>mw3%-v$>z> 0 of f), 

-fV—fe-y h (A) ~ (F) », 5}"3}-A+"S*©^V 

(A) ~ (F) 3A^©jte^»-e^ttit 
saWcffifflpIDI-r**. S/c, &Kv-*7- (A) ~ 

lo ( f ) «t,>mfc i Ht&&{t&m<D&mm<ft< l c{tim-3 

W6ftTl,»*©T (HI 1#JRD . 
^v-izy h (A) ~ (F) ^JH^cPCRiC^oT, 

*53 A+'©«i*i(C2iA$ tit u> S*5*»*SWSWK*I 

[0 0 7 8 ] ( 5 ) 3 A^i^'^A^i©Sll^mcfc 
It •*«©«£ 

4. ^C-C, 5j-4-A^fflS.$sffi6^£3A+*£©^iB 
* & Wfit 3 tifc * * A *'©fs»fe{*£ffl SO (C^flP L fc 

3A=pi 2»iK (iria (3) • (4) #m) ©mtt©w 

SlsffiS^ig (TlH-2Haf ,- ,TIH-2Hah) £, SK^^A 

^"ffis$E)S«efi*5 r P j my r q j M©^ti©ej^s6 

[0 07 9 ] 
[«2] 







mm^iL&m raj 


T 1 H> 2 K a f 






T 1 H~6 H a g 






T S 3 6 






T 1 H-8 H z 






T X H~5 H a f 






T 1 H-2H a h 







[0 0 8 0] C<Dm&mmc£ <0 , aAfCHtf^fS 

*g i £jfca c A=f i h »&#±©»ewa (^ma 

•?■) fflS$E)$.^TlH5HaqCTS36)<!:TlH6HZ(l:©rB^i:-(? 
at-S£,SI(S$n/c. (HI 1#P.S) . **J. t-ISlEll* 
TlH5Haq£TS36i:tt, ^feftS^iCj; ~? X t> , PCR? 

- * - K J: * M3tEt? <> tffitf Wft VkMX # 

[008 1 ] sfc, -r-rtcsiwuTct^tc, mmm* 



50 



TlH5HagCTS36)£"n.H6Hz£©raiC{iS"f -5 1 Hg5fe[*S 

*- (D) , (E) , (F) (3^c^l2^Ho^3^*3J;D ; qB19. 
lb) *Jffi«-3»i5nTI,»4. btcifi->X s Ctx63o© 
Mv-*- (D) , (E) , (F) «. A 

¥ (=ia+'x^^a^i«^£) K*5t»ratt*^i»-r 

-H2^h(D), (E) JfeB (F) K 
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aA'FoyvADNAfcHail.fcPCRiffi&frS C 
tV, *hW&m-?-io- (D) . (E) *fctt (F) ft 

[0 0 8 2] WT, 7" 5 -f ^— fe » r ( D ) 0 

tea A^TE»*3E»S*?tRUJai6»R (»«saft3 A 
>ADNA5iliCb, 7'5-fv-fe7F (D) 

[ 0 0 8 3 ] ■€■©«£> 10*1/ ft: 2 5fflf*©5fc. 11 
fiiftt?K»v*-5t7- (D) Orgl2) **1*tH§ftfc. * 

btc 0 *©*S*. *- (D) asfctflSftfcl 1 

GDteWSMKv-;*?- (D) ©w^^-rsci-c, 

[0 0 8 4 ] ftfc. ^UlStW-C^nA^i r*f* 

Tchinese SpringJ •efc*«W08«v-3t;- ('# 
tt. (D) . (F) ) , fcctO'cn^ifiH 

[0 0 8 5 ] 30 
feLk©J:9K:, TIB (a) (c) ©*5Jftj&>— o«c 

^§ ns , a**© i Hife#*is*©iiv-* 

* -s . ( a ) i tc^-r 6 at & * y =r 
$ * f i . ejus* 2 tc^-raaHsw* 6 & & * 

( b ) ie?iJiHt 3 Kwt * <J =f 2 * u 

*9Yt> mmn 4 ^.^-rsase^j^ 6 & s * y =r * 
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i , 6 tc*-r<aas^3&> 6 * s * y * u * 

[0 0 8 6 ] 2 ft;, #»!l3fc#&<fe©*r8l:77-f -r-Hz 
v Hi. JiLb©^^, TfiB (d) »C5*-J\ s}-^A=T© 

a-r afcs>©*as^9 t » h t?*s. ( d > mn 
s-sf 7 {c^-i-jfiSi35tj*> h & %> * y =f * * u # ^ f £ , 
8 fcsvjuatEJtt*' 6 & s * u =f * * u f 

[0 0 8 7 ] ■fr%m<z.foh zhwrnwrny? a 

•» Hi. JiLL©^^ TIB (e) tC*jV*\ sf-3j-A+"© 
1 HftfefttfiWS^OSEtttv- :Uf©fftt^ 
W-j- 3 fc&CKW 7^-t";hT*5. ( e ) 8B?iJ 

9 tC^-r*SB^Il3&» h it & * 'J =f 5? ^ u ^ ? F i . 
1B?'J## 1 OtC^f^iB^^^cS^-y 3 5?^ 
Fi-C«^3tlS-7'5^V"-te^ (-E. 
[0 0 8 8 ] *»BJtc{§3 $ h^WOW$tf=? A v- 4z 
h», ±IB©»ffl^ft?^-r^fcfeiC, TIB (f ) iCnk 
4-sf-A^-© 1 Hifi<tg|«4*©ii7-*-§3 
A^©W^:-C^tti-r3ft:e*©»I-7*^ -f ^— fe» FT* 

s„ ( f ) ie^'j#-^ i i tcm-rmmmip huz>* y =f 
k U'^*^ f <t , iB?'j#-sf i 2 (c^rme^ e. a 5 

Fo 

[0 0 8 9] ±IB»I^^"7 Y v— te 9 F ( A) ~~ 
(F) BOvftHk **A=P©1 H5fefeftftJ»S*©S 

fiKoWsefiftW* 3 A=^©«rt«:^ A .S fix {,> 4^5 
t?.„ #(C» ^5-f-7-tey F (D) - (F) TIB 

i h mm*mm & s tisht t mm h &«? - * - 

[0 0 9 0 ] 



i-Utf f iTi)S3nS^7^v-fe^B, (c) *40 

SEQUENCE LISTING 
<L10> lapan Science and Technology Corporation 

<L20> Newly synthesized primer sets for amplifying barley nucleotide mar 
kers on wheat genetic background 
<130> A181R20 
<160> 12 

<L70> Patentln Ver. 2.1 
<210> 1 
<211> 20 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 1 

ccaattgcca tctacqtgtg 
<210> 2 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artifici ally 

Synthesized Primer Sequence 
<400> 2 

cttgaacatg ttgaccacgg 
<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 3 

qcqccaaaga qcaqaataac 
<210> 4 
<2H> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 4 

ttqtacccqg ttgacagaca 
<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<r220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 5 

acaggatgga gaagatagag c 
<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
Synthesized Primer Sequence 
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20 



20 



20 



20 



C14) 
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26 



<400> 6 



aggtaaagtg gaaaggcaaa t 
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<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artifici ally 

Synthesized Primer Sequence 
<400> 7 

agctgaccat aacgacaatc 20 
<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artifici ally 

Synthesized Primer Sequence 
<400> 8 

ccqtaagccq ttatttagaa 20 
<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artifici ally 

Synthesized Primer Sequence 
<r400> 9 

gagatcaatt cattgacagt ccac 24 

<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 10 

ttgtggagaa gttgtacttg ggta 24 
<210> 11 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 

Synthesized Primer Sequence 
<400> 11 

ccatatcqtc cggatgtacc 20 
<210> 12 
<211> 20 



(15) <$H 2 0 0 3 

27 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artifici ally 

Synthesized Primer Sequence 
<400> 12 

gccatcactc tctttctqcc 20 
[HI ] apWPifc****^^^— fe» b (A) *RW- 



1115 9 3 



10 



2] Hncwrr«afflBWiWR<o«i**nKria , c* 



3 1 0 2 t,c^T&Mffimmm<Dm%*^-?m-c& 



CB 
[B 

[H4] *»»*S7 7^7-t"; r (B) *KW 

[H6] *»J!K*»*>*^5 -fv-fe-j h (D) sfcSSSf- 
[07] *«W ^9 -TT— fe» b (E) *B»f- 
[H8 ] H7K^TttSIB^Jfif?R©$5££^T It* 
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[H 9 ] 5 -C -7— fe ? b ( F ) SriSfit 

[BIO] H9 tc^TJ!ftS^»J«f«©«S**^rig"C* 

So 

[Hi 1 3 ttA+'iH»±(Diii^, tectcmm 
(f) *ffl^fcPCR®B**^-riat?**. 

[§15]*^cm77^v^^ h (A) 



[04] 



BCD386 

BCD386-5 : Grain Genes fc l> 5 JJ *©f- * 



ggcacgaggctgctgagaaagtttgtgatatttgtgggcgatcaatgctt 
cctggaaaggatgtcgccaccttgctgaactgcagcacaggaaacctagc 
ttgcagcagtagaaactccagtggggcttttoatctatttcacacttcat 
gcttactgcactggactattatgtgccaatatgaggtactggctgatcaa 
attgtaaagatgggaaagagcaaacgaggaagaaaggcaaaaaccjgcgcc 
aaagagcagaataac atccatcctttgcccagaatgtcagggtacaggga 
ttcacgtcgagggagatgagctcgaaaagccaactatttcgttgtctgag 
atgtttcgctacaagctgaagtccatcgaagccaacaaggcatggatgaa 
gacccctgagatgctggagaactgttccactgggctccatttccctgcgg 
aacatctggagaatgcggaggagcaggtgatgecactgaagtcgcttcct 
ttctttgcagctgatggatatatggcataattcgtgggttaagctcatgg 
accaggtgacgctaacgatggaagtgagctataccattctgccagagcca 
ttgtaaatctactagagcagctgtaaataagcatgcatgactatactggg 
agtgtatgctagagatgctgacgtttattttgcttgtaatcgtgttgtat 
ctatgatgtttaggtttgcagacacgcc tgtctgtcaaccgggtacaa tc 
cagcaaaactgttagactgggttgtagtaaccataaactctatacatgtt 
gcactgctcaca 
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[01] 

Glbl 

LOCUS HVGLB1 4849 bp DNA PIN 19-JU 

L-1995 

DEFINITION H. vulgare Gib 1 gene for 1-3, l-4~beta-D-glucanase, 
ACCESSION X56775 
KEYWORDS lichenase. 
SOURCE barley. 
REFERENCE 4 (bases 1 to 4849) 
AUTHORS Wolf,N. 

TITLE Structure of the genes encoding Hordeum vulgare (L3, L4)~ 
beta-glucanase isoenzymes I and II and functional analysis of their 
promoters in barley aleurone protoplasts 

JOURNAL MoL Gen. Genet. 234, 33-42(1992) 

1 tttgacaagt ataaagacat gcttaactaa agtggtttga gtaattctat gattctttga 
61 caaaaatctt aattaattag gtacaccaaa aacacaaatg ttcttatgat aaacaaaatt 
121 gttggtttct tgcaatataa taacaaaaca atagcatgta aaaatacgag catgtactat 
181 atatataccg gtatgagacg gtaaaaggta gagagaccaa aggcttttga tgtactccaa 
241 atctctttaa attgacccca aatatccatt actaaaatat aatttcattt gtatacatgt 
301 cacttcacga taagaaacaa caaagccgac aaaaccgttg cgcccagttc tttcctacgt 
361 aagtcatgtc aacttcaaag ataaaaaaaa aatcatcgcc aacaagtctc cgttgtgtca 
421 attcttctta cgtaagttat gtcggattcc accgaacacg gtccttgcgt gaaaaaaccg 
481 ccgccgaatg tcgttgagta agacgtgaac atatccgacg cggcgcgacc catcattgac 
541 ctagaaactt cactttcatg gtacatcatg ggtggagtcc aaaattcaaa ctattttttc 
601 aaaagttgtt tggtaccact atgaatgaat gaattatccc cttcccctac ctgcaacaac 
661 aacctggtgt accggataac ctctgcccac caccagacac acactgtgag aaggcggtga 
721 cgcatgcaaa ccggcctagg tagtcaatcg caacaggcta aataaatgtc gctggaggcg 
781 ttgggcctgc gctcccgagt ggattggacc gaactatgtc tcctcggatc ctatataagg 
841 ggcctgcacc ccgttgtggc ctcaccagaa aagaaacaac aagagcttta cagagagcct 
901 tggcatcacc cacccacacc ctcaccctcc aacgcagcta gagagagaaa gagaatggca 
961 ggccaaggcg ttgcctccat gttggctctg gcattgctcc tcggagcctt cgcctccatc 
1021 ccacaaagtg attccccttc cttccctccc tctctctctc ttgaagtgat tgggtgcagt 



[HI 0] 

1021 agccgtggcg ggcagactcg cagggagcag atgggggagg aggggtacag cgagatgggg 
1081 cgcaagggcg ggctgagcac caacgatgag tccggcggcg agcgcgccgc cagggagggc 
1141 atcgacatcg acgagtccaa gttcaagacc aagtcctaga tgtcgcctag caagcaagac 
1201 gactgcttaa ttaggttggg gtggggtgtc agttaacctt gccggatgaa taatgtaggt 
1261 caggagtcct gacgtaagca cgcatgtagg cgatc 
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[12] 

1081 tttttttttt catgcaggga gtttctttga agatagtaat acgtacgttg atcttagctt 
1141 tcattaagag aagcattagg gagctagcta ggtagccggc ggccatggtg tacccatgct 
1201 cacataaacc tctgtgggac gtcacatagc ataccttcct ctgtttaggt gcatgtcgct 
1261 ttcgttctgc gttttattct tcccgcgcca tcagtcgcat ggtaaagcat gaacggccgg 
1321 cgcccgccgg tctcattatt tacctcgatg cgtccatcaa tgcatgggag cacagtaact 
1381 tttcaaaaaa aaaattcgaa aactaaacac ggtaaatttt gtaaaaaaaa tcgttttcac 
1441 tcgctaaaag aatcaggagt cttgggtttt gctgcggagt atacgtatca aaatatatgc 
1501 accgcacgct ccaagataaa agtgcacgtc agcacgtgtg atcggccttc attgtgtttc 
1561 ttctatggaa gaaaacgttg caagaagtag gtattccgca ggaaaattaa tatcttaaga 
1621 acaacaaaaa tgatattttc tagataaaac attgaaagag gaagtaagca gtgaaaacga 
1681 tgcttgtaga tagtttcaac tgttttaacc ataaattaat ctagttgatc gtacgcaaaa 
1741 gcatcaagca aaagcttgca aatgaagtct cgaaatgttt ggtgaccatg catgtcagtt 
1801 agctagctgc atctttttac aaagtcagaa ggtttaacta acgacctaca agtagctagc 
1861 taggccagtg tctctttctc cagtgtcatg catgctaatc acctagaaag tttttcttct 
1921 tcttcctcct cttccctgca tgcaaagctg tgcatgcatg tctcgacagt gtcgccctag 
1981 cactgtagac acgagcccta ccacttaatt ggtggtttgt tccctgatta attcggtgca 
2041 actactgctg aaccacccgt cgctaaccat ctttttcttc ttcctttggt ccgcatcttg 
2101 acgttttttc agcgatggac gatcggtacc ggccagtcca gtggtcctac tcgtttcagc 
2161 tagccactgt tccattcttt taagcttaac gaagacgatt acaccagctg ctagctagcc 
2221 agtaactata actcaactgc agcctttgtg tagtcatcat atcgactttg aaagtgcaac 
2281 cggtggatcc atggtacatg acgccatcga tcaccaggca ctaactaacc atgcataacc 
2341 caggtgttgg ttctgctggc ctttccaagt ttggtctgcc tgaaaagaat tgtgatataa 
2401 taggattgta ggttagtgta gtggtactag ctagtagttg gcacttgatc ggccgggcag 
2461 caagttaaga agaggattaa gttgcgtgta cttatatgga gtactttgtc atgcacgtga 
2521 gctagaccgt ttattggagc ttagctggga gcagccggag gcatgcatgc acgccatggc 
2581 gatccacatc gatcgtatgt ggactatcca acggccgtgc tgcggacgtt ggaccagaaa 
2641 ctttggtttg tcctagcatg tatgtatgca tgaggtctct acacccccct gtatttctag 
2701 gcttcct gcc aattgccatc tacgtgtR gt cgacctccat tctgccccta cgatattcct 
2761 ggcccgttta gtttaataaa tccagctagc tagtgccgtg caagtactac acaatttatg 
2821 ccataccatt gattggcgat ggcactctta agtgtacacg tactgaaaaa tacatgtatt 
2881 ctttctagca taattgatgt accaactato aagtgtaaca ctttaataga gtagattggt 
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2941 gtagagttag ttggtaaacc aagcaaatca gggagggtaa aagattcact gcactggatg 
3001 ctagtcaaag ttcattcctt cctttaaggt tatctagttc ctttttotcc ttgctcgtgg 
3061 tagagtagct agtagctagt gacaagtcgg tcaaggcgcc ggccgtgaaa atagcaatgt 
3121 tcctcggccg tgtgcgtgca tctgacacca actcgtgact gtaaaaaaaa caatatttaa 
3181 gtggtgcatc agccaccaaa ctatatagag agaaagagat aaaaaaatgt gcaaaactag 
3241 ttagctagag gcttacacat atgcatccat gcatgctaca acatttcagt taaacgtcct 
3301 tggcggggag ttagtattat ccctcgccaa caggtcaaaa ggctctgtgt gcatgtgtgt 
3361 tcatgcatcg ccgccattct tgcttattgg tttctttttt atattccatc acatgccatc 
3421 atgggataat tttttaattt tctactatgg catggaacag tgctactact ctacctggtg 
3481 caaataattg attttgtgaa ggttaactaa ccgaggttat attacattgc aggcgtggag 
3541 tccatcgggg tgtgctacgg catgagcgcc aacaatctgc cggcggcgag caccgtggtc 
3601 aacatgttca ag tccaacgre gatcaactcc atgcggctgt acgctcccga ccaggcggcg 
3661 ctgcaggcgg tcggcggcac gggcgtgaac gttgttgtgg gcgcgcccaa cgacgtgctc 
3721 tccaacctcg ccgccagtcc cgcagcggct gcatcgtggg tgaggagcaa catccaggcg 
3781 taccccaagg tctccttccg gtatgtctgc gtgggcaacg aggtcgccgg cggcgccacc 
3841 cagaaccttg tccccgccat gaagaacgtg cagggcgcgc tggcctccgc cgggctgggc 
3901 cacatcaagg tgaccacgtc ggtgtcgcag gccatcctgg gggtgtacag cccgccgtcc 
3961 gccgggtcct tcaccggaga ggcggacgcg ttcatgggcc ccgtggtgca gttccttgcc 
4021 cgcaccggcg cgccgctcat ggccaacatc tacocgtacc tggcctgggc ctacaacccg 
4081 agcgccatgg acatgagcta cgcgctcttc accgcctccg gcaccgtggt ccaggacggc 
4141 tcctacgggt accagaacct gttcgacacc accgtggacg ccttctacac ggccatggcc 
4201 aagcacggcg gctccaacgt gaagctggtg gtgtccgaga gcgggtggcc gtcagccggc 
4261 ggcacggcgg cgaccccggc caacgccagg atctacaacc agtacctcat caaccacgtc 
4321 gggcgcggca ccccccgcca cccgggcgcc atcgagacct acgtcttctc catgttcaac 
4381 gagaaccaga aggacaacgg cgtggagcag aactgggggc tcttctaccc caacatgcag 
4441 cacgtctacc ccatcagctt ctgatgaggt agcagctacc tagtgcccgt atgtccgtac 
4501 gtacgcgcgc gcgtataaga gcgtgtacgc cgtacgtatg cgcacattat gtattgtaca 
4561 gggcttgggt tgggaacttg ggatgcgacc gctgaggcag ctcagatcgt acgcgagtag 
4621 tggcttgcta tactagtgta ccagtacgta tgattttcga tggaagggaa gcatatgcaa 
4681 acgctccccc ttcctcgatt gatcatgcac ttgatacgta cacgcatgtg tgcgtaccta 
4741 ggaactatat tgtagggttc aaaatttcgt caaaacttga cgaaatttgt ccaaaataat 
4801 aaagtatgaa atatatcggc gaagaccgaa tattcctata tataatttt 



(19) 
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[05] 

MWG943 

Dr* G. Kuenzelck *9 <D%M& (personal communication) f£ 

Comments: CLONE MWG943; INSERT SIZE: 1. 8 kb 
' ' IDENTIFIES A GAP OF UNKNOWN SIZE 

1 accggtgatcgaccagaatttctactacgtggggctgaagtacaccggcc 
51 cgacgttcgcctgcgccatgagcaacatcctcccggcgatgaccttcgtc 
101 atggcggtgatcttcaggtgcaatttcgttaccagtttactttatttgca 
151 tacggtgcgacacacatatatgcatacatgcgtacgtgtggaacgagaga 
201 aaccggtgcctgacgttttgcatgctgtttgattgtgattgacat acagg 
251 atggagaagatagagc tgacgaagctgcggtgccaggccaagatcttcgg 
301 gacggtcgtgacagtggccggcgcgatgctgatgacgctctacaagggcc 
351 cgctcatgcacctgccatggaccaacagccacgcgcagcccggcggc. . . 
401 , . gctacacttatttgtcactagtatacttatgtcatctcggagagtgat 
451 gt gatttgcctttccactttacct ctctaatatagtaagtaaccagcaaa 
501 gaccctgtgtatcaataatgttatgagattccaagcagctttattactac 
551 tcccttcgtaaagaaatattgttatgagattcctgactttagtgatctat 
601 aaacgtttttaaatttacttacagagggagtactagcaggcaaccgaaaa 
651 gctttgttggatctatcaattcttgtctgcatgtatctaattgacatcca 
701 acgtttcatatggaattgtttgcaattttgttgatagcttacctggcata 
751 caacttggtcgtttcatatagaattgacaaaaactatattctctatttct 
801 tgaaaagggtcctcaaaaaatttgggaacacctatccatgaggtgcctga 
851 aaaaacgttttgctttgtcactttctttcccatccatgagatctcgatca 
901 gacatccaacagctctcatcccttctttctattcaagatgagagttgcct 
951 atatcttgctccttgcgctgctgctctccaaccctcgtcgaaccgacggc 
1001 ctccaccc 



Number of bases is: 1003. 
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[06] 



Jrgl2 
LOCUS 
EB-1996 
DEFINITION 
uence. 
ACCESSION 
KEYWORDS 
SOURCE 
REFERENCE 

AUTHORS 

TITLE 



HVU43495 



779 bp mRNA 



PLN 



09~F 



Hordeum vulgare jasmonate-induced mRNA, partial 3' seq 



U43495 



barley. 

1 (bases 1 to 779) 
Lee, J. E. , Parthier, B. and Loebler, M. 
Jasmonate signalling can be uncoupled from ABA signall 
ing in barley: Identification of jasmonate-regulated transcripts w 
hich are 

not induced by ABA 
JOURNAL Planta 199: 625-632 (1996) 



1 gagaactagt tctctctctc tctctctctg ccacagcctc ggcgcgtcga tcgccaccct 
61 gaacgccgtt gacatggtgt ctagcggcat caacaagccc gaaggcgcca ccaaatcctt 
121 ccccgtgaca gccatcgtgt tcgcgagccc ccacgtcggg tgccgcttct tcaggtcggc 
181 gttccactcg tttccagacc tcaaggcgct geatgtgcag aacgttggcg acgtcgtgcc 
241 cctgtaccca cctctggggt acgtggacgt ggccgtg cag ctgaccataa cgacaatc cg 
301 gtcgccgtac ctgcgtgtgc cggccacgtg gggacgctcc acaacctcga gtgctacctg 
361 cacggggtgg ccggggagca gggcagtgcc ggagggttca agctcgaggt ggaccgtgac 
421 atagcgctgg tgaacaaggg tgccgatgcg ctcgcggacg agcacccggt gccggcgagc 
481 tggtgggtgc cgaagcacaa gttcatggtc aaggggggag atgggcgatg gacgctccag 
541 gacttcaagc acatctaagt taagttactc gcatcggcca ttcactagga ggagagtggg 
601 cgttgatgtg attcacggcg ctgtgctcgt tgccaagacc gag gttctaa ataacggctt 
661 acggtttgtc gaccgttcct agtatatttc ccattttatg caaaataagt gaatgtttcc 
721 aacaatatac actatgcatg agcgacacat gaatatgatg gaaacacttc tcctcgaca 



(21) 
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[07] 

Hor3 

LOCUS HVDNAH0R3 1859 bp DNA PLN 

25-APR-1996 
DEFINITION E vulgare Hor3 gene. 
ACCESSION X84368 
KEYWORDS D horde in; Hor3 gene. 
SOURCE barley. 
REFERENCE 1 

AUTHORS Sorensen, M. B. , Midler, M., Skerritt,J. and Sinpson 

,a 

TITLE Hordein promoter methylation and transcriptional 
activity in wild type and mutant barley endosperm. 
JOURNAL Vol. Gen. Genet. 250, 750-760(1996) 

1 cttcgagtgc ccgccgattt gccagcaatg gctaacagac acatattctg ccaaaacccc 
61 agaacaataa tcacttctcg tagatgaaga gaacagacca agatacaaac gtccacgctt 
121 cagcaaacag taccccagaa ctaggattaa gccgattacg cggctttagc agaccgtcca 
181 aaaaaactgt tttgcaaagc tccaattcct ccttgcttat ccaatttctt ttgtgttggc 
241 aaactgcact tgtccaaccg attttgttct tcccgtgttt cttcttaggc taactaacac 
301 agccgtgcac atagccatgg tccggaatct tcacctcgtc cctataaaag cccagccaat 
361 ctccacaatc tcatcatcac cgagaacacc gagaaccaca aaact agaga tcaattcatt 
421 gacagtccac cgagatggct aagcggctgg tcctctttgt ggcggtaatc gtcgccctcg 
481 tggctctcac caccgctgaa cgtgagatca atgggaacaa cattttcctt gatagccgct 
541 ctaggcagct acagtgtgag cgcgagctcc aggagagctc gctcgaggcg tgccggcggg 
601 tcgtggacca acagctggtt ggccagctgc catggagcac ggggctccag atgcagtgct 
661 gccagcagct tcgggacgto agccccgagt gccgccccgt cgccctcagc caggtcgtga 
721 ggcaatacga gcagcaaacc gaggtgccat ccaagggagg atccttctac ccgggcggga 
781 ccgcaccgcc gctgcagcaa ggaggatggt ggggaacctc tgtaaaatgg aactacccag 
841 accaaacttc ttcgcaacag tcatggcaag ggcaacaagg gtaccaccaa agcgtaactt 
901 cttcccagca gccaggacaa gggcagcaag ggtcctaccc aggttcaact ttcccgcagc 
961 agccaggaca aggacaacaa ccaggacaga ggcagccatg gtcctatcca agtgcaactt 
1021 tcccacaaca gccagggcaa gggcaagggc aacaagggta ctacccaggc gcaacttccc 
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1081 tgctgcagcc aggacaaggg caacaagggc cctaccagag tgcaacttct ccacagcagc 
1141 caggacaagg acagggacaa caagagacct atccaattgc aacttccccg catcagccag 
1201 gacaatggca acaaccagga caagggcaac aagggtacta cccaagtgta acttctccac 
1261 aacagtcggg acaagggcaa caagg gtacc caagtacaac ttctccacaa caatcggggc 
1321 aagggcaaca gctgggacaa gggcaacaac caggacaagg gcaacaaggg tacccaagtg 
1381 caacttttcc acaacagcca ggacaatggc aacaagggtc ctacccaagt acaacttctc 
1441 cgcagcagtc aggacaaggg caacaagggt acaacccaag tggaacttct acgcagcagt 
1501 cgggacaagt gcatcagttg ggacaagggc aacaagggta ctacccaatt gcaacttctc 
1561 cgcagcagcc aggacaaggg caacagctag gacaagggca acaaccagga catgggcaac 
1621 agctagtgca agggcaacaa caaggacaag ggcaacaagg acactaccca agtatgactt 
1681 ctccgcacca aacaggacaa gggcaaaaag gatactaccc aagtgcaatt tctccgcagc 
1741 agtcaggaca aggacaacaa ggataccagc ctagtggagc ttcttcacag gggtcggtgc 
1801 aaggggcgtg ccagcacagc acatcttctc cgcagcagca agcacaaggg tgccaagct 



[HI 1 ] 



1H 



BCD1072 



TlH2Haf 



0.30 




G1M, BCD38? 



CEH 



TlH5Hag, TS36 



0.47— * 



Jrfl12, BCD454A, Hor3, pB19.1b 



TiHGHz 



0.72— ► 



TlH5Haf 



H1 6943 . CD089, CD0312, 



TlHSHah 



0.92— ► 
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gB19. lb 

LOCUS HVGB191B 1295 bp DM PLN 

06-DEC-1995 

DEFINITION H. vulgare (cv Borai) gB19. lb gene. 

ACCESSION X77157 

KEYWORDS group 1 Lea protein. 

SOURCE barley. 

REFERENCE 3 (bases 1 to 1295) 

AUTHORS Stacy, R A. P., Espelund,M, SaeboeHLarssen, S. , Holl 
ung, K. , Helliesen,E. and Jakobsen, K, S. 

TITLE Evolution of the Group 1 late embryogenesis abunda 
nt (lea) genes, 

JOURNAL Plant Mol. Biol. 28, 1039-1054(1995) 



1. agcggccatg gacgtgacga cggagccggc 
61 cctaaaatcc actgaaattg atatcgaaaa 
121 gacaagttcg aaaattttcc cctccgaaaa 
181 gaagtctata tattgtatcg gatctagccg 
241 gtccggatgt acc gtaaaac atctcaatta 
301 gaggatgaaa gaaagaaaaa gcagtacaat 
361 ccgacgacga acgcacgtac gggagtgatt 
421 cccacgcgcc cacaggacga cagtgccaag 
481 agctctctag cgcattccgg tggctgcctc 
541 cggcgcctcg cctgacgcgg tgtcaatgca 
601 gcgtcgtcgg acacgcgccg tctcctggcc 
661 ggcgacgtcg ctgcctcctc catcaccagc 
721 agctgaagca gcacagcaca cacgtttcct 
781 ccaggcagaa a ga gagtgat gg cttccggt 
841 gcccgcgagg gtgagaccgt cgtccccggc 
901 gataacctcg ccgaaggtac gtgcatgcgc 
961 gatctgtgac ctcccatact gattgctago 



tgaaccctag cgaatgggat aaaaatcgga 
tgccctcgaa tatttgagag ggaaaccgct 
attcccttca gggtctgata taatacacct 
tcgaattcgc ttcgacggac gg tccatatc 
agagtggttt tgtacatcat tgatgatgaa 
gctcgaccca tgcctggttt ccccgaccgg 
agtgctgtag ttcagtagta cgtatacgat 
acaacgcagg tgttgtacgt agggtcctat 
ggataagcac gctccgacgt gtcatccgtc 
tcaggacagc aacagccgag gcttgcatcc 
cgcgacgcgc ctcctcgccg gctataaaag 
atcaaacaat caactacaac aaccgtacca 
tccagctgag gttaaagtag ccaggccagc 
cagcaggaga ggtcgcagct ggaccgcaag 
ggcaccggtg ggaagagcct cgaggcgcac 
gagaaatgtc gatgtactga ttgcttgagc 
attgctctat gctgcatttg tgcagggcgc 



(24) 
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[113] 




C26) 



200 3-111593 
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[HIS] 




F 2G045 BA11 BA13 BB35 BB50 BB52 

CB20 DA12 DA13 FB05 
4B024 AA11 CA01 CA09 HA12 
4B063 QkOX QM8 QQ04 QQ42 QR08 
QR32 QR42 QR62 Q52 5 QS36 
QX02 



